Background: Economic evaluation focuses on Quality-Adjusted-Life-Years (QALYs) as the main valuation method. However, it is well known that factors beyond health related quality of life are important to patients and the public. Whilst discrete-choice-experiments (DCE) have been extensively used to value such factors, their incorporation within an economic evaluation framework is limited. This study is the first to incorporate patient preferences for factors beyond QALYs into an economic evaluation and compare results with the standard cost-per-QALY approach, using randomised-controlled-trial (RCT) participants. Methods: Costings, clinical-effectiveness (appropriateness-of-treatment), QALYs and patient satisfaction data were collected at baseline and 12-month follow-up for a new pharmacy-service within a randomised-controlled-trial. Trial participants who replied to the follow-up survey and had not subsequently withdrawn from the study were mailed a DCE questionnaire at 24-months. WTP for the standard and new service was derived from the DCE. Results from QALYs and the DCE were compared. Results: At 12 months, costs, clinical-effectiveness and QALYs did not differ between the intervention and control; however there was a significant increase in satisfaction in the intervention. The DCE valued this increased satisfaction in the intervention (positive net-benefit). The longer the time patients experienced the new service the greater the reported net-benefit.
Background
Economic evaluation is an integral component of health care decision making. Whilst decision makers, such as the UK National Institute for Health and Care Excellence (NICE; http://www.nice.org.uk), the Scottish Medicine Consortium (SMC; http://www.scottishmedicines.org.uk), or the Canadian Agency for Drugs and Technologies in Health (CADTH; https://www.cadth.ca/), make policy recommendations based on 'health outcomes' (e.g. clinical-effectiveness; quality-adjusted-life-years, QALYs), the challenge remains to find a way of incorporating a broader measure of value, taking account of process utility and patient experiences into economic evaluations. Failure to do so may lead to incorrect policy conclusions.
Discrete Choice Experiments (DCEs) were introduced into health economics in the early 1990s to value aspects of health care beyond health outcomes [1, 2] . Since then, their use has increased to address a broad range of policy questions. Whilst many studies have generated monetary values from a DCE, the application of such values within an economic evaluation is limited, with only three studies identified. One study [3] compared DCE generated monetary values with QALYs, using different study samples. Two other studies ( [4, 5] ) included a DCE within a trial, but there was no comparable QALY data.
Despite their limited use in economic evaluations it is acknowledged that DCEs should be considered by policy makers and adopted as a useful tool when conducting evaluations of health care interventions [2, 6, 7] . The study reported here is the first, to our knowledge, to incorporate DCEs into an economic evaluation (using a cost benefit analysis, CBA) and compare results with the standard cost per QALY approach (using a cost-utility analysis, CUA), using the same trial participants. The application is a RCT looking at extending the role of the community pharmacist in the management of coronary heart disease. As well as comparing the results of a CBA and CUA analysis (what factors should be valued? Should we go beyond QALY?), consideration is given to: whose preferences should be elicited within a trial (patients with different experience of the service vs. overall sample of trial participants), and when (whilst still receiving the intervention or afterwards)?
Methods
To address the question of what factors should be valued the QALY and DCE approach were conducted within the trial data using CUA and CBA respectively. To address the question of who and when, comparison of CUA and CBA was conducted at 3 levels:
All trial patients (who, population with different levels of experience of the service being valued): in line with CUA analysis mean QALY in the population will be estimated and considered alongside costs, whereas for the CBA analysis, mean WTP in the population will be estimated and compared to costs; Across trial groups (who, patients with direct experience of the service being valued:-interventionvs. patients with no experience of it -control): here it is assumed that the relevant QALY and WTP estimates come from the individuals that were part of the intervention group (because the control group may lack a firm understanding of the "new service"); Within intervention group (when, whilst still receiving the intervention or afterwards) -here the relevant QALY and WTP estimate are compared between intervention subgroups either still receiving or not receiving the Medman service at the time of the DCE survey (intervention still receiving at 24 months and intervention not receiving at 24 months). The former group refers to patients who continued to receive the Medman service after trial completion on a voluntary basis.
The community pharmacy medicines management RCT (Medman Trial)
The Medman Trial was a multicentred RCT commissioned by the UK Department of Health to inform changes to the community pharmacist contractual framework. [8] . Subjects were male or female, aged 18 years and over, with recorded coronary heart disease (CHD), defined as previous myocardial infarction, angina, coronary artery bypass graft, or angioplasty. Patients were identified from general practice computer systems, recruited and randomised (2:1) to intervention (receiving the Medman service) or control (receiving usual care). The Medman service was a collaborative medicine review service between the community pharmacist and the general practitioner (GP). It included an initial consultation with a community pharmacist to review: appropriateness of therapy (e.g. additional medicine required, medicine that should be discontinued, change of medicine, use of over-the-counter (OTC) medicines, formulation issues); compliance and concordance (e.g. daily consumption of medicine, any concerns/beliefs about medicines, information requirements); lifestyle (e.g. smoking cessation, increased exercise and dietary change); and social and support issues (either managing their medicines or their condition generally). The number of subsequent consultations was determined by the community pharmacist on the basis of each patient's need, with a maximum of four anticipated during the 12month follow-up. The community pharmacist communicated any suggested changes to prescription medicines to the GP using a standard referral form. The control patients received usual care from their community pharmacists (opportunistic advice on OTC medicines and lifestyle, and ad hoc communication with the GP) and GP (authorisation of repeat medicines, review of medicines).
The costing exercise collected information on NHS and patient costs, (2015 prices). More information on the costing is presented elsewhere [9] . A composite measure of 'appropriate treatment' was developed as a primary outcome [8] . The primary utility measures were EuroQol (EQ-5D; http://www.euroqol.org/) and SF-6D (http:// www.shef.ac.uk/scharr/sections/heds/mvh/sf-6d) scores. Patient self-reported satisfaction was collected at 12 month follow-up. A satisfaction score was developed to include experience of and satisfaction with their most recent community pharmacy visit and was assessed by measuring response to 15 positive and negative statements.. [10] . All data were collected by patient completed postal surveys at baseline and 12-month follow-up; differences between baseline and 12-month follow-up were compared using a paired t test.
Discrete choice experiment
Developing and distributing the DCE Attributes and levels for the DCE were informed by the aims of the Medman service, that is -to increase the chance of receiving the most appropriate treatment; previous studies conducted in the pharmacy setting [11] [12] [13] ; and analysis of the Medman patient survey data, using Exploratory Factor Analysis (EFA) [14] . Specifically, questions describing respondent attitudes and expectations were grouped into summary factors: type of service provided by the pharmacist; the pharmacy premises; patient-pharmacist relationship; a wider advisory health-related role for the pharmacist; a traditional dispensing role for the pharmacist [15] . A 'cost' (price proxy) attribute was included so that WTP, a monetary measure of outcome, could be estimated. The final set of attributes and levels are shown in Tables 1 and 2, more detail is provided elsewhere [15] .
A labelled design was employed for the DCE using 'Medicines review by GP & pharmacist' (GP and PH: the Medman service received by the intervention) and 'Medicines review by GP only' (GP: the usual care received by the control) labels. An orthogonal labelled 32-choice set design was created from design catalogues using foldover methods [16] , and subsequently allocated into four blocks of eight choices using appropriate software [17] . A 'current' situation option was added to each choice set with levels for the attributes collected in the questionnaire. Two contraction tests were included to test the validity of responses [18] 1 . Responses were excluded when individuals failed both tests; failing one test only was considered as random error. An example of a choice question is presented in Fig. 1 .
The DCE questionnaire also collected respondent's socioeconomic and demographic information. Ethics approval for the study was granted from the MREC for Scotland as an amendment to previous approval for conducting the Medman Trial [8] .
Pilot work with 312 patients attending two general practice clinics confirmed validity of the questionnaire (about 90 % of respondents passed both contraction tests) and its ability to be completed (respondents reported a median of 3 on a 5-point Likert scale from 1 (not difficult) to 5 (very difficult)). The final DCE survey was mailed 24 months after the baseline survey to all trial participants who had replied to the 12-month follow-up survey. Intervention patients were asked if they had continued to receive the Medman service from their pharmacist since the formal end of the Medman Trial 12 months previously.
DCE analysis
The Hausman test showed that the IIA assumption held across groups and the conditional logit (CL) model was subsequently used to analyse response data, with the following function estimated:
V ij is the systematic part of the utility function observable by the researcher of the jth choice to the ith individual, and ε ji is the error term. Dummy variables were used to analyse categorical attributes, with reference levels identified, and listed in Table 3 , together with definitions of all labels. ASC j-1 is the Alternative Specific Constant term, describing the general preference for GP&PH (ASC GP & PH ) or GP (ASC GP ), over the 'current' situation (with reference level dummy variables captured in these constants). β 1 -β 10 are the coefficients to be estimated. The welfare change in moving from the control situation ('Medicines Review by GP only)' to the intervention situation ('Medicines review by GP & pharmacist)' was estimated 2 [19] and incorporated into a CBA framework [20, 21] . Trial costs derived at baseline and 12-month follow-up (see Tables 1 and 2) were used. It was assumed that there was no change in patient preferences between 12 and 24-month follow-up. Net-benefit (NB, WTP monetary benefitsmonetary costs) estimates across groups were calculated. Differences in WTP and NB estimates were tested across groups using appropriate tests (chi squared test for categorical data; independent t test statistics for continuous normally distributed data and Mann-Whitney test statistics for continuous not normally distributed data). The DCE data were modelled using NLOGIT 4.0, whereas other analyses where undertaken using IBM SPSS statistics 21.0.A series of mixed logit (MXL) models were included in the analysis to allow for unobserved heterogeneity across individuals. Different model specifications were compared using the log likelihood ratio index (LLRI) and the preferred MXL (with highest LLRI) was employed to inform the WTP estimates (see Additional file 1); its attached WTP estimates did not change the direction of the CBA findings based on the CL model (see Additional file 2).
Results
The community pharmacy medicines management RCT (Medman Trial)a cost utility analysis Tables 1 and 2 shows results for the subset of respondents who provided 12-month follow up data and completed the DCE (see below). No statistically significant difference was observed across groups in costs, appropriate treatment score or QALYs. However, satisfaction increased for all Medman Trial patients and the intervention patients, but not in control patients. The DCE aimed to value this increased satisfaction.
Discrete choice experimenta cost-benefit analysis
Patients' responses, their characteristics and their 'current' situation at 24-month follow-up are shown in Table 4 . 94 % (441/469) of respondents from the intervention and 96 % (235/245) of respondents from control passed the two contraction tests. Data eligible for analysis, passing the two contraction tests and including 'current' situation data, came from 78 % of the respondents (All Medman Trial 78, intervention 78, control 78; intervention still receiving at 24 months 76 and intervention not receiving at 24 months 79 %). The intervention group had similar characteristics and 'current' experience compared with the control group. The Intervention still receiving at 24 months sub-group patients were significantly older and had lower income compared with intervention not receiving at 24 months (p < 0.01). Overall the former reported more frequently that their 'current' situation was characterized by receiving 'advice' (p < 0.01), 'privacy' of the premises (p < 0.01), receiving 'satisfactory Comparison of models between groups ( Table 5 ) showed that at an aggregate level the 'current' situation was always preferred to the alternatives of 'Medicines review by GP & pharmacist' or 'Medicines review by GP only' (p < 0.01; all groups). Respondents also preferred: 'satisfactory replies' (Compared to no reply; p < 0.01 all Medman trial, intervention and its subgroups); very good 'chance' of receiving appropriate treatment (compared with very poor/poor; p < 0.10 all groups apart from good 'chance' of receiving appropriate treatment in the intervention, and poor 'chance' of receiving appropriate treatment in the control)); and lower costs (p < 0.05; all groups). All Medman trial, intervention and intervention still receiving groups valued receiving 'advice' on medicines only (compared with no advice; p < 0.01).
WTP values are shown in Table 6 when moving from 'Medicines review by GP only' (usual care) to 'GP and Pharmacist collaboration on in Medicines review' (Medman service) as follow:
All trial patients (who, population with different levels of experience of the state being valued): All Combining WTP values with costs, NB estimates show:
All trial patients (who, population): Negative values for the All Medman Trial (comprising extra cost and negative benefits). The NB for the all Medman trial participants was negative (−£14.48) and it was statistically significant different from the control (−£91.67; p < 0.01) and the intervention groups (£14.72; p < 0.01). Across trial groups (who, patients): The intervention reported a reduction in costs at follow-up as well as positive mean WTP values. It followed that a positive NB for the Medman service was reported (£14.72 intervention compared to -£91.67 control, p < 0.01). 
Discussion
The results provide evidence that the DCE approach is able to value increased satisfaction. This is consistent with the extensive health economics literature suggesting values from the process utility benefits, using discrete choice experiments and contingent valuation [1, 2, 22, 23] . This findings also raises the question of whose values should be elicited in an economic evaluation, and when.
Whose values should be elicited in an economic evaluation? Our study elicited patient values, assuming patients themselves should be asked to value their own health state given that they have direct experience of the state being valued, and compared results from all trial population and trial groups with different experience of the service. It could be argued that the relevant QALY and WTP estimates should come from the individuals that were part of the intervention group because the control group may lack a firm understanding of the new Medman service. This paper goes further, arguing that patient values beyond health outcomes should be incorporated into an economic evaluation (what factors should be valued? Should we go beyond QALY?). Internationally, policy makers have recognised the importance of considering patients' experiences. For example, the World-Health-Organization (WHO; http://www.who.int) considers that service 'responsiveness' describes how a healthcare system meets people's needs, the Institute-of-Medicine (IOM; http://www.nationalacademies.org/) identifies 'patient centered care' as a key dimension of healthcare quality, and many national governments and healthcare organisations include these or similar concepts in their decision making (e.g. see NHS confederation covering NHS policy developments in UK and Europe, http://www.nhsconfed.org).
When should values be elicited? When considering the standard CBA approach comparing intervention and control groups the negative net benefit does not support the introduction of the intervention (extending the role of the pharmacist); however if we focus on the intervention group, results are supportive, but only for those still receiving the intervention at 24 months. This is not surprising as these individuals preferred the Medman service and decided to continue beyond 12-month trial follow-up (pending on the availability of the community pharmacist and the GP joint agreement to continue its delivery). It may be argued that the analysis within the intervention group may not be informative for the purpose of the economic evaluation and findings from the standard CBA approach comparing trial intervention and control should be preferred to inform policy.
The WTP suggested status quo bias [1] , with those still receiving the intervention at 24 months preferring it compared to those who had not experienced it. Further, length of time experiencing the intervention had a significant positive effect on WTP, perhaps providing more evidence of status quo bias. People tend to follow the status quo when making health-related decisions and they most value the service they experience.
To our knowledge this is the first study to incorporate DCE WTP estimates into an economic evaluation and compare results with a CUA (clinical-effectiveness and QALYs). A limitation is that the comparison was not contemporaneous, and there is no data on the clinical and QALY measures at the 24 month point. Nonetheless the study adds to the limited CBA applications available within the health care literature, and informs current discussion on whether the choice of evaluation approach can impact on adopting decisions. It also raises issues that are important in this future and important research agenda. Table 5 ) -(difference in society costs, from Medman Trial data see Tables 1 and 2) 
